Two modifications of the classical one-dimensional logistic map are proposed, which permitted analytical study of the onset of the bifurcation (period doubling) cascade. The modified maps are two-parametric ones. This introduces new features in their behaviour and makes them more flexible. The results can prove to be useful in the ecological (population dynamics) modeling, where the logistic map is a basic model and also in other fields of application.
INTRODUCTION
The now well-studied logistic map Xn+, F(Xn) rX,(1 -X) XC [0,1],0 <_ r<_4 (1) is one of the most popular "icons" of the nonlinear discrete dynamics (Ott, 1993; Peitgen et al., 1992) . Various modifications and generalizations of (1) are known. For example, letting 2Z r(1 2X) and 4C--r(2-r), one obtains the equivalent version of (1) Zn+l Z2n -+-C
(2) suitable for extension in the complex plane (Peitgen et al., 1992) . Another example is the cubic logistic map (Korsch and Jodle, 1994) X [0, 1], 0 <_ s <_ 3x/-/2 TM 2.5981
This map has one critical point Xc-1,/v/and a nontrivial fixed point 21-v/() 1)/r, which is stable in the interval <s< 2. Between 2 and 2.5981 the map develops a bifurcation cascade of period doubling, leading to chaos. Polynomials of higher degree have also been worked out (Sprott, 1993 
where r. is the positive root of the equation For r > r. two additional fixed points 2,z'3 appear as roots of the equation "2 F(F(2)) with F(J0 from (4). However, 20 and 21 (already unstable) satisfy this equation too. After factoring 
where rsl is the smallest positive root of the equation F' (22) F' (23)
1. However, explicit solution for rsl (b) cannot be obtained. But rsl(0)-+ x/ as it must be (Hilborn, 1994) . Due to the rapidly increasing complexity, further analytical treatment is futureless.
Looking on Table I we An alternative approach to (4) is to fix r and to consider b as a free parameter. With a view to (1), two particular values of r are of special interestr-3 and r-4. In the first case (r-3) (v/ 1)/3 0.5486 1/x/ 0.5774 2(a,r)(r > 1) (x/--1)/x/-(3/2) /(8 + r)/4r (r-1)/r (-1/2) + V/(9r-8)/4r
x,/(r-1)/r 
This relationship implies a similarity in some respects in the behaviour of both maps. Actually, let us calculate and compare the same characteristics (5)-(10) for the map (18) 
(Unlike (10), the inequality IF'] < cannot be solved explicitly to obtain r,(a)). the upper bound r(a) at which F(Xc)= r(a) 3/X(a)(2 + (a-1)X(a)).
(23)
Some particular cases and numerical values of the above characteristics are summarized in Table III .
Comparing to Table I and Table II , we observe the same effect of stretching (a <0) or shrinking (a > 0) of the first bifurcation range Ar rl-r... Numerically the differences are not essential.
However, from technical point of view, the map (4) is easier to work out than (18). In the same time, the extension of (18) in the complex plane
is simpler than (17) when represented as twodimensional map. Like before, the new parameter a can be free, or a _--C, or a Cv The impact of the particular choice on the Julia and Mandelbrot sets remains to be investigated numerically and compared to (17).
CONCLUSION
In conclusion, we have shown that the proposed modification (4) of the classical logistic map (1) can change the properties of the latter quantitatively (Tabs. I and II) and qualitatively as well. An appropriate choice of r and b can prevent development of bifurcation cascade and chaos. This makes (4) more flexible as a model in ecology (population dynamics). In such a context, (4) can be interpreted as a logistic map with a strengthened (b > 0) or weakened (b < 0) feedback (1-X). Accordingly,
The same interpretation is valid about (18) and Table III . When compared to each other, the map (4) shows some advantages (deeper and simpler analytical study of the onset of bifurcation cascade). However, (24) is simpler for numerical realization than (17).
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